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Description 

[0001] The invention relates totricyclic derivatives, or pharmaceutically-acceptable salts thereof, which possess anti- 
cancer activity and are accordingly useful in methods of treatment of cancer in the human or animal body. The invention 
s also relates to processes for the manufacture of said tricyclic derivatives, to pharmaceutical compositions containing 
them and to their use in the manufacture of medicaments of use in the production of an anti-cancer effect in a warm- 
blooded animal such as man. 

[0002] Many of the current treatment regimes for cancer utilise compounds which inhibit DNA synthesis. Such com- 
pounds are toxic to cells generally but their toxic effect on the rapidly dividing tumour cells can be beneficial. Alternative 
10 approaches to anti-cancer agents which act by mechanisms other than the inhibition of DNA synthesis have the po- 
tential to display enhanced selectivity of action against cancer cells. 

[0003] In recent years it has been discovered that a cell may become cancerous by virtue of the transformation of 
a portion of its DNA into an oncogene i.e. a gene which, on activation, leads to the formation of malignant tumour cells 
(Bradshaw, Mutagenesis . 1 986, 2. 91 )• Several such oncogenes give rise to the production of peptides which are 
15 receptors for growth factors. The growth factor receptor complex subsequently leads to an increase in cell proliferation. 
It is known, for example, that several oncogenes encode tyrosine kinase enzymes and that certain growth factor re- 
ceptors are also tyrosine kinase enzymes (Yardenetal.. Ann. Rev. Biochem , 1 988, 57, 443; Larsen et al. Ann. Reports 
in Med. Chem. 1989, Chpt. 13). 

[0004] Receptor tyrosine kinases are important in the transmission of biochemical signals which initiate cell replica- 
20 tion. They are large enzymes which span the cell membrane and possess an extracellular binding domain for growth 
factors such as epidermal growth factor and an intracellular portion which functions as a kinase to phosphorylate 
tyrosine amino acids in proteins and hence to influence cell proliferation. It is known that such kinases are frequently 
present in common human cancers such as breast cancer (Sainsbury et al. , Brit. J. Cancer . 1988, 58, 458; Guertn et 
al, Oncogene Res. , 1 988, 3, 21 ), gastrointestinal cancer such as colon, rectal or stomach cancer (Bolen etaL, Onoo- 
25 gene Res. , 1987.1, 149 )« leukaemia (Konaka et al. . Cell . 1984,37, 1035) and ovarian, bronchial or pancreatic cancer 
(European Patent Specification No. 0400586). As further human tumour tissues are tested for receptor tyrosine kinase 
activity it is expected that its widespread prevatance will be established in further cancers such as thyroid and uterine 
cancer. It is also known that tyrosine kinase activity is rarely detected in normal cells whereas it is more frequently 
detectable in malignant cells (Hunter, Cell , 1987, 50, 823). It has been shown more recently (W J Gullick, Brit. Med. 
30 Bull. , 1991 , 47, 87) that epidermal growth factor receptor which possesses tyrosine kinase activity is overexpressed 
in many human cancers such as brain, lung squamous cell, bladder, gastric, breast, head and neck, oesophageal, 
gynaecological and thyroid tumours. 

[0005] Accordingly it has been recognised that a n inhibitor of receptor tyrosine kinase should be of value as a selective 
inhibitor of the growth of mammalian cancer cells (Yaish el a I. Science . 1 988, 242 , 933). Support for this view is provided 

3S by the demonstration that erbstatin, a receptor tyrosine kinase inhibitor, specifically attenuates the growth in athymic 
nude mice of a transplanted human mammary carcinoma which expresses epidermal growth factor (EGF) receptor 
tyrosine kinase but is without effect on the growth of another carcinoma which does not express EGF receptor tyrosine 
kinase (Toi et aL, Eur. J. Cancer Clin. Oncol. , 1 990, 26. 722.) various derivatives of styrene are also stated to possess 
tyrosine kinase inhibitory properties (European Patent Application Nos. 0211363. 0304493 and 0322738) and to be of 

40 use as anti-tumour agents. The in vivo inhibitory effect of two such styrene derivatives has been demonstrated against 
the growth of human squamous cell carcinoma inoculated into nude mice (Yoneda et at., Cancer Research , 1991. 51, 
4430). Accordingly it has been indicated that receptor tyrosine kinase inhibitors will prove to be useful in the treatment 
of a variety of human cancers. Various known tyrosine kinase inhibitors are disclosed in a more recent review by T R 
Burke Jr. (Drugs of the Future . 1992, J7, 119). 

45 [0006] We have now found that certain tricyclic derivatives which incorporate a quinazoline ring possess anti-cancer 
properties which are believed to arise from their receptor tyrosine kinase inhibitory properties. 
[0007] It is known from the patent application WO 92/20642 that certain aryl and heteroaryl compounds inhibit re- 
ceptor tyrosine kinase. There is the disclosure of certain quinazoline derivatives but no mention is made of 4-anilino- 
quinazoline derivatives. 

so [0008] It is also known from European Patent Application No. 92305703.8 (publication no. 0 520 722) that certain 
4-anilinoquinazoline derivatives which are unsubstituted at positions 5 to 8 of the quinazoline ring or which bear a 
halogeno, trifluoromethyl or nitro substituent at one of those positions are useful as inhibitors of receptor tyrosine kinase. 
[0009] According to the present invention there is provided a tricyclic derivative of the formula I (set out hereinafter) 
wherein Ri and R 2 together form a group of the formula -N=CH-NH-, -N=CH-0-, -N=CH-S-, -N=N-NH-, -NH-N=CH-, 

SS -NH-CH=CH-, -NH-CO-NH-, -NH-COO-, -NH-CO-S-. -NH-NH-CO-. -N=CH-CH=CH-, -N=N-CH=CH-, -N=CH-N=CH-, 
-N=CH-CH=N-, -NH-COCH=CH- or -N=CH-CO-NH- (with in each case a nitrogen atom being located at the 6-position 
of the quinazoline ring) and the 5- or 6-membered ring so formed may optionally bear one or two substituents, any 
substituent on an available nitrogen atom being selected from (1-4C)alkyl, (3-4C)alkenyl. (3-4C)alkynyl, halogeno- 
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(1-4C)alkyl, hydroxy-(1-4C)alkyl, (2-4C)alkanoyloxy-(1-4C)atkyl, (1-4C)alkoxy-(t-4C)alkyl, cyano-(1-4C)alkyl. amino- 
(1-4C)aIkyl f (1-4C)alkylamho-(1-4C)alkyl and di-[(1-4C)alkyl]amino-(1-4C)alkyl, and any substituent on an available 
carbon atom being selected from halogeno, amino, hydroxy, carbamoyl, cyano, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alky- 
nyl, (1-4C)alkoxy, (1-4C)alkylthk>, (1-4C)alkylsu!phinyl, (1-4C)alkylsulphonyl, (1-4C)alkylamino, di-{(1-4C)alkyl]amino, 
(2-4C)alkanoyl, N-(1 -4C)alkytcarbamoyl, N,N-dK(1-4C)alkyl]carbamoyl, hatogeno-(1-4C)alkyl, hydroxy^ 1-4C)alkyl, 
(2-4C)alkanoytoxy-(1-4C)alkyl, (l.4C)alkoxy-(1^C)alkyl, cyano-(1-4C)alkyl, amino-(1-4C)alkyl, (1-4C)alkylamino- 
(1-4C)alkyl anddK(1-4C)alkylJamino-(1-4C)alkyl; and 

m is the integer 1 , 2 or 3 and each R 3 is independently hydrogen, halogeno, trifluoromethyl, hydroxy, amino, nitro, 
cyano, (1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkylamino, di-{(1 -4C)alkyl]amino or (2-4C)alkanoylamino; 
or a pharmaceutics Ify-acceptable salt thereof. 

[0010] The chemical formulae referred to herein by Roman numerals are set out for convenience on a separate sheet 
hereinafter. In this specification the term "alky r includes both straight and branched chain alkyl groups but references 
to individual alkyl groups such as "propyl" are specific for the straight chain version only. An analogous convention 
applies to other generic terms. 

[0011] Within the present invention it is to be understood that a quinazoline of the formula I may exhibit the phenom- 
enon of tautomerism and that the formulae drawings within this specification can represent only one of the possible 
tautomeric forms. It is to be understood that the invention encompasses any tautomeric form which possesses anti- 
cancer activity and is not to be limited merely to any one tautomeric form utilised within the formulae drawings. 
[0012] The quinazolines of the formula I are unsubstituted at the 2-, 5- and 8-positions. 

[0013] It is also to be understood that certain quinazolines of the formula I can exist in solvated as well as unsolvated 
forms such as, for example, hydrated forms. It is to be understood that the invention encompasses alt such solvated 
forms which possess anti-cancer activity. 

[0014] According to a further aspect of the present invention there is provided a tricyclic derivative of the formula I 
wherein R 1 and R2 together form a group of the formula -N=CH-NH-, -N=CHO-, -N=CH-S-, -N=N-NH-, -NH-N=CH-, 
-NH-CH=CH-, -NH-CO-NH-, -NH-CO-0-. -NH-CO-S-, -NH-NH-CO-, -N=CH-CH=CH-, -N=N-CH=CH-, -N=CH-N=CH-, 
-N=CH-CH=N- or -NH-CO-CH=CH- (with in each case a nitrogen atom being located at the 6-position of the quinazoline 
ring) and the 5- or 6-membered ring so formed may optionally bear one or two substituents, any substituent on an 
available nitrogen atom being selected from (1-4C)alkyl ( (3-4C)alkenyl. (3-4C)alkynyl ( halogeno-(1-4C)alkyl, hydroxy- 
(1-4C)alkyl, (2-4C)alkanoyloxy-(1-4C)alkyl, (1-4C)alkoxy-(1-4C)alkyl. cyano-(1 -4C)alkyl, amino-(1-4C)alkyl, (1-4C) 
alkylamino-(1-4C)alkyl and di-[(1-4C)alkyl]amino-(1-4C)atkyl, and any substituent on an available carbon atom being 
selected from halogeno, amino, carbamoyl, cyano, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy, (1-4C) 
alkylthio, (1-4C)alkylsulphinyl, (1-4C)alkylsulphonyl, (1 -4C)alkylamino, di-[(1-4C)alkyl]amino, (2-4C)alkanoyl. N-(1-4C) 
alkytearbamoyl, N.N-dKtl^CJalkylJcarbamoyl, halogeno-(1 -4C)a!kyl, hydroxy^ 1-4C)alky I, (2-4C)alkanoyloxy-(1 -4C) 
alkyl, (1-4C)alkoxy-(1-4C)alkyl, cyano-(1 -4C)alkyl. amino-(1-4C)alkyl, (1-4C)alkylamino-(1-4C)alkyl and di-[(1-4C) 
alkyl]amino-(1-4C)alkyl; and 

m is the integer 1, 2 or 3 and each R 3 is independently hydrogen, halogeno, trifluoromethyl, hydroxy, amino, nitro, 
cyano, (1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkylamino, di-[(1-4C)alkyl]aminoor (2-4C)alkanoylamino; 
or a pharmaceutically-acceptable salt thereof. 

[0015] Suitable values for the generic radicals referred to above include those set out below 

[0016] Suitable values for each substituent which may be present on the ring involving R 1 and R 2 , or for each R 3 

substituent which may be present include, for example:- 



for halogeno 


fluoro, chloro. bromo and iodo; 


for(1-4C)alkyl 


methyl, ethyl, propyl, isopropyl, butyl, isobuty I, sec-butyl and tert-butyl; 


for (3-4C)alkenyl 


allyt and but-2-enyl; 


for (2-4C)a!kenyl 


vinyl, alfyl and but-2-enyl; 


for (3-4C)alkynyl 


prop-2-ynyl and but-2-ynyl; 


for (2-4C)alkynyl 


ethynyl, prop-2-ynyl and but-2-ynyl; 


for(1-4C)alkoxy 


methoxy, ethoxy, propoxy, isopropoxy and butoxy; 


for(1-4C)alkylthio 


methytthio, ethylthio and propylthto; 


for (1-4C)alkylsulphinyl 


methyls ulphinyl, ethylsulphinyl and propylsulphinyl; 


for (1-4C)alkylsulphonyl 


methylsulphonyl, ethylsulphonyl and propylsulphonyl; 


for (1 -4C)alkylamino 


methylamino, ethylamino and propylamino; 


for di-[(1 -4C)alkyl]amino 


dimethylamino, N-ethyl-N-methylamino, diethylamino, N-methyl-N- 




propylamino and dipropytamino; 


for (2-4C)alkanoylamino 


acetamido, propionamido and butyramido; 
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(continued) 
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for(2-4C)alkanoyl 

for N-(1 -4C)alkylcarbamoyl 

for N,N-di-[(1 -4C)alkyl]carbamoyl 

for halogeno-(1 -4C)alkyl 



for hydroxy-(1-4C)alkyl 

for (2-4C)alkanoyloxy-(1-4C)alkyl 

for (1-4C)alkoxy-(1-4C)alkyl 

for cyano-(1-4C)alkyl 
for amino-(1-4C)alkyl 
for (1-4C)alkylamino-(1-4C)alkyl 

for dH(1-4C)alkyf]amino(1 -4C)alkyl 



acetyl, propionyl and butyryl; ~ ™ — " 

N-methylcarbamoyl, N-ethylcarbamoyl and N-propylcarbamoyl; 
N,N-dimethylcarbamoyl, N-ethyl-N-methy!carbamoyl and N,N- 
diethylcarbamoyl; 

fluoromethyl, chloromethyl, bromomethyl, difluoromelhyl, dichloromelhyl, 
dibromomethyl, 2-fIuoroethyl, 2,2-difluoroethyl, 2,2,2-trrfluoroethyl, 

2- chloroethyl, 2-bromoethyl and trifluoromethyl; 
hydroxymethyl, 1 -hydroxyethyl, 2-hydroxyethyl and 3-hydroxypropyl; 
acetoxymethyl, propbnyloxymethyl, butyrytoxymethyl, 2-acetoxyethyl and 

3- acetoxypropyl; 

methoxymethyl, ethoxymethyl, 1-methoxyethyl, 2-rnethoxyelhyl, 
2-ethoxyethyl and 3-methoxypropyl; 
cyanomethyl, t-cyanoethyl, 2-cyanoethyl and 3-cyanopropyl; 
aminomethyl, 1-aminoethyl, 2-amlnoethyl and 3-aminopropyl; 
methylaminomethyl, ethylaminomethyl, 1-melhylaminoethyl, 
2-methytaminoethyl, 2-ethylamimoethyl and 3-methylaminopropyl; 
dimethylaminomethyl, diethylamihomethyl, 1-dimethylamtnoethyl, 
2-dimethylaminoethyl and 3-dimethylaminopropyL 



25 



30 



40 



4S 



so 



55 



[0017] A suitable pharmaceutically-acceptable salt of a tricyclic derivative of the- invention is, for example, an acid- 
addition salt of a tricyclic derivative of the invention which is sufficiently basic, for example, an acid-addition salt with, 
for example, an inorganic or organic acid, for example hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, 
citric or maleic acid. In addition a suitable pharmaceutically-acceptable salt of a tricyclic derivative of the invention 
which is sufficiently acidic is an alkali metal salt, for example a sodium or potassium salt, an alkaline earth metal salt, 
for example a calcium or magnesium salt, an ammonium salt or a salt with an organic base which affords a physiolog- 
ically-acceptable cation, for example a salt with methylamine, dimethytamine, trimethylamine, piperidine, morpholine 
or tris-(2-hydroxyethyl)amine. 

[0016] Particular novel compounds of the invention include, for example, tricyclic derivatives of the formula I, or 
pharmaceutically-acceptable salts thereof wherein:- 

(a) the optionally-substituted tricyclic ring defined by the linking of the R 1 and R 2 substituents on the quinazoline 
of the formula i is selected from 3H-imidazo(4,5-gfouinazolin-8-yl t 6xazoto[4,5-g)quinazolin-8-yl, thiazolo[4,5-g] 
quinazolin-8-yl, 3H-[1 t 2,3]triazdo{4 t 5-g]quinazolin-8-yi, 1H-pyrazolo(3,4-g]quinazolin-8-yl, 6H-pyrrolo[2 f 3-g] 
quinazolin-4-yl, 2-oxo-1 ,2-dihydro-3H-imidazo[4,5-g]quinazolin-8-yl. 2-oxo-1 ,2-dihydrooxazolo[4,5-g]quinazolin- 
8-yl, 2-oxo-1,2-dihydrothia£olo[4,5-g]quinazolin-8-yl and 3-oxo-2,3-dihydro-1H-pyrazolo[3,4-g]quinazolin-8-yl; 
and m and R 3 have any of the meanings defined hereinbefore; 

(b) the optionally-substituted tricyclic ring defined by the linking of the R 1 and R 2 substituents on the quinazoline 
of the formula I is selected from pyrido[2,3-g]quinazolin-4-yl f pyrimidinc<4,5-g}cinnolin-9-yl, pyrimidino(4,5-g]qu«na- 
zolin-4-yl, pyrazino[2,3-g]quinazofin-4-yl and 7-oxo-6,7-dihydropyrido(2,3-g]quinazolin-4-yl; and m and R 3 have 
any of the meanings defined hereinbefore; or 

(c) the optionally-substituted tricyclic ring defined by the linking of the R 1 and R 2 substituents on the quinazoline 
of the formula I is selected from pyrazino(2,3-g]quinazolin-4-yl and 8-oxo-8,9-dihydropyrazino[2,3-gJquinazoiin- 
4-yl; and m and R 3 have any of the meanings defined hereinbefore. 

[0019] A further particular compound of the invention is a tricylic derivative of the formula I 
wherein the 6,6,5-tricyclic ring defined by the linking of the groups R 1 and R 2 is selected from 3H-imidazo[4,5-g]quina- 
zolin-8-yl, oxazolo[4,5-g]quinazolin-8-yl, thiazolo[4,5-g]quinazolin-8-yl, 3H-(1 ,2,3]triazolo[4 ( 5-g]quinazolin-8-yl, 1 H- 
pyrazolo[3,4-g]quinazolin-8-yl, 6H-pyrrolo[2,3-g)quinazolin-4-yl, 2-oxo-1 ,2-dihydro-3H-imidazo[4,5-g]quinazolin-8-yl, 
2-oxo-1.2-dihydrooxazolo{4,5-g]quinazolin-8-yl t 2-oxo-1,2-dihydrothiazolo(4,5-g]quinazolin-8-yl and 3-oxo-2,3-dihy- 
dro-1 H-pyrazolo(3 t 4-g]quinazolin-8-yl, and the 5-membered ring involving R 1 and R 2 may optionally bear one or two 
substituents, any substituent on an available nitrogen atom being selected from methyl, ethyl, propyl, allyl, prop-2-ynyl, 
2,2,2-trifluoroethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-acetoxyethyl, 2-methoxyethyl, 3-methoxypropyl, cyanomethyl, 
2-cyanoethyl, 2-aminoethyl, 2-methylaminoethyl and 2-dimethylaminoethyl, and any substituent on an available carbon 
atom being selected from fluoro, chloro, amino, carbamoyl, cyano, methyl, ethyl, propyl, vinyl, allyl, ethynyl, prop-2-ynyl, 
methoxy, ethoxy, propoxy, methylthio, methyls ulphinyl, methylsulphonyl, methylamino, dimethylamino, acetyl, N-meth- 



4 



EP0635 507B1 



ylcarbamoyl, N,N<ifmethylcarbamoyl, fluoromethyl, difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl, hydroxymelhyl, 

2- hydroxyethyl, acetoxymethyl, 2-acetoxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl, 2-cyanoethyl, ami- 
nomethyl, 2-aminoethyl. methylaminomethyl, 2-methylamtnoethyl, dimethylaminomethyl and 2-dimethylaminoethyl; 
and m is the integer 1 , 2 or 3 and each R 3 is independently hydrogen, fluoro, chloro, bromo, trifiuoromethyf, hydroxy, 

s amino, nitro, cyano, methyl, ethyl, methoxy, methylamino, dimethylamino or acetamido; 
or a pharrnaceutically-acceptable salt thereof. 

[0020] A further particular compound of the invention is a tricyclic derivative of the formula I 

wherein the 6,6,6-tricyclic ring defined by the linking of the groups R 1 and R 2 is selected from pyridop.S-gJquinazolin- 

4- yl, pyrimidino[4,5-g]cinnolin-9-yl, pyrimidino[4 1 5-g]quina2olin-4-yl 1 pyrazino[2.3-g]quinazolin-4-yl, 7-oxo-6,7-dihydro- 
io pyrido[2,3-g)quinazol(n-4-yl and 8-oxo-8,9-dihydropyra2ino[2 f 3^|]quina20lin-4-yl, 

and the 6-membered ring involving R 1 and R 2 may optionally bear one or two substituents, any substituent on an 
available nitrogen atom being selected from methyl, ethyl and propyl, and any substituent on an available carbon atom 
being selected from fluoro, chloro, hydroxy, carbamoyl, cyano, methyl, methoxy, ethoxy, N-methylcarbamoyl, N,N- 
dimethylcarbamoyl, trifluoromethyl and 2,2,2-trifluoroethyl; and m is the integer 1 or 2 and each R 3 is independently 
is hydrogen, fluoro, chloro, bromo, trifluoromethyl, nitro, cyano, methyl or ethyl; or a pharrnaceutically-acceptable salt 
thereof. 

[0021] A preferred compound of the invention is a tricyclic derivative of the formula I 

wherein the 6,6,5-tricyclic ring defined by the linking of the groups R 1 and R 2 is selected from 3-methyl-3H-imidazo 
[4,5-g]quinazolin-8-yl, S-methyl-SH-II.^SJtriazolo^.S-gJquinazolin-B-yl and 3-methyl-2-oxo-1,2-dihydro-3H-imidazo . 
20 (4,5-g]quinazolin-8-yl; and 

(R3) m is 3'-methyl, 3'-chloro or S'-chloro-^-fluoro; 
or a pharmaceuticals-acceptable salt thereof. 

[0022] A further preferred compound of the invention is a tricyclic derivative of the formula I 
wherein the 6,6,5-tricyclic ring defined by the linking of the groups R 1 and R 2 is selected from 3-methyl-3H-imidazo 
25 [4,5-g]quinazolin-8-yl, 3-methyl-2-oxo-1,2-dihydro-3H-imidazo(4 t 6-glquinazolin-B-yl and 

3- methyl-2-trifluoromethyl-3H-imida2o[4,5-g]quinazolin-8-yl; and 
[FP) m is 3*-methyl, 3'-chlord or S'-chloro-^-fluoro; 

or a pharrnaceutically-acceptable salt thereof. 

[0023] A further preferred compound of the invention is a tricyclic derivative of the formula I 
30 wherein the 6,6,6-tricyclic ring defined by the linking of the groups R 1 and R 2 is selected from 7.8-dimethylpyrazino 
[2,3-g]quinazolin-4-yl and 7-hydroxy-9-methyl-8-oxo-8,9-dihydropyrazino[2,3-g]quinazolin-4-yl; and 
(R 3 ) m is 3'-methyl, 3'-chloro or 3 , ^chloro-4 , -fluoro; 
or a pharrnaceutically-acceptable salt thereof. 

[0024] A specific preferred compound of the invention is the following tricyclic derivative of the formula \> 
35 S-methyl-e-fS'-methylanilinoJ-SH-imidaz^.S-gJquinazoline, 

5- methyl-S-tS-methylanilino)-! ,2-dihydro-3H-imidazo{4,5-g]quinazol(n-2-one or 
8-(3'-chloro-4'-fluorcanilino)-3-methyl-2-trifluoromethyl-3H-imidazo-[4,5-g]quinazoline; 
or a pharrnaceutically-acceptable salt thereof. 

[0025] A further specific preferred compound of the invention is the following tricyclic derivative of the formula l> 
40 4-(3 , -chloro-4 , -fluorcanilino)-7,8-dimethylpyrazino[2,3-g]quinazolineor 

4- (3'<hloro-4 , -fluorcanilino)-7-hydr^^ 

or a pharrnaceutically-acceptable salt thereof. 

[0026] A tricyclic derivative of the formula I, or a pharrnaceutically-acceptable salt thereof, may be prepared by any 
process known to be applicable to the preparation of chemically-related compounds. A suitable process is, for example, 

45 illustrated by that used in European Patent Application No. 0 520 722. Such processes, when used to prepare a tricyclic 
derivative of the formula I, or a pharrnaceutically-acceptable salt thereof, are provided as a further feature of the in- 
vention and are illustrated by the following representative examples in which, unless otherwise stated, R 1 , R 2 , R 3 and 
m have any of the meanings defined hereinbefore for a tricyclic derivative of the formula I. Necessary starting materials 
may be obtained by standard procedures of organic chemistry. The preparation of such starting materials is described 

50 within the accompanying non-limiting Examples. Alternatively necessary starting materials are obtainable by analogous 
procedures to those illustrated which are within the ordinary skill of an organic chemist. 

(a) The reaction, conveniently in the presence of a suitable base, of a quinazoline of the formula II (set out here- 
inafter), wherein Z is a displaceable group, with an aniline of the formula III. 
55 A suitable displaceable group Z is, for example, a hatogeno, alkoxy, aryloxy or sulphonyloxy group, for example 

a chloro, bromo, methoxy, phenoxy, methanesulphonybxy or toluene-£-sulphonyloxy group. 

A suitable base is, for example, an organic amine base such as, for example, pyridine, 2,6-lutidine, collidine, 
4-dimethylaminopyridine, triethylamine, morpholine, N-methylmorpholine or diazabicycto[5.4.0]undec-7-ene, or, 
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for example, an alkali or alkaline earth metal carbonate or hydroxide, for example sodium carbonate, potassium 
carbonate, calcium carbonate, sodium hydroxide or potassium hydroxide. Alternatively a suitable base is, for ex- 
ample, an alkali metal or alkaline earth metal amide, for example sodium amide or sodium bis(trimethylsilyl)amide. 
The reaction is preferably carried out in the presence of a suitable inert solvent or diluent, for example an 

5 alkanol or ester such as methanol, ethanol, isopropanol or ethyl acetate, a halogenated solvent such as methylene 

chloride, chloroform or carbon tetrachloride, an ether such as tetrahydrofuran or 1 ,4-dioxan, an aromatic solvent 
such as toluene, or a dipolar aprotic solvent such as N.N-dimethylformamide, N,N-dimethytacetamide, N-methyl- 
pyrrolidin-2-one or dimethylsulphoxide. The reaction is conveniently carried out at a temperature in the range, for 
example, 10 to 150°C, preferably in the range 20 to 80°C. 

io The quinazoline derivative of the formula I may be obtained from this process in the form of the free base or 

alternatively it may be obtained in the form of a salt with the acid of the formula H-Z wherein Z has the meaning 
defined hereinbefore. When it is desired to obtain the free base from the salt, the salt may be treated with a suitable 
base as defined hereinbefore using a conventional procedure. 

(b) For the production of those optionally-substituted compounds of the formula I wherein R 1 and R 2 together form 
is a group of the formula -N=CH-NH- or -NH-CO-NH-, the cyclisation of a compound of the formula I wherein R 1 is 
amino and R 2 is amino, (1-4C)alkylamino, (3-4C)alkenylamino, (3-4C)alkynylamino or a substituted-(1-4C) 
alkylamino with an appropriate carboxylic acid, an amide of a carboxylic acid, a urea or a carbonate. 

The reaction is conveniently performed in the presence of a suitable inert solvent or diluent as defined here- 
inbefore and at a temperature in the range, for example, 10 to 150°C, preferably in the range 60 to 120°C. 
20 (c) For the production of those optionally-substituted compounds of the formula I wherein R 1 and R 2 together form 
a group of the formula -N=N-NH-, the diazotisation and cyclisation of a compound of the formula I wherein R 1 is 
amino and R 2 is amino, (1-4C)alkylamino, (3-4C)alkenylamino, (3-4C)alkynylamino or a substituted-(1-4C) 
alkylamino. 

A suitable diazotisation reagent is, for example, an alkali metal or alkaline earth metal nitrite, for example 
25 sodium nitrite, in the presence of a suitable acid such as sulphuric acid. 

The reaction is conveniently performed at a temperature in the range, for example, -10 to +50°C, preferably 
in the range 0 to 30°C. 

(d) For the production of those optionally-substituted compounds of the formula I wherein R 1 and R 2 together form 
a group of the formula -N=CH-CH=N-, the cyclisation of a compound of the formula I wherein R 1 is amino and R 2 

30 is amino with an appropriate diketone. 

The reaction is conveniently performed in the presence of a suitable inert solvent or diluent as described 
hereinbefore and at a temperature in the range, for example, 10 to 150°C. preferably in the range 50 to 100°C. 

(e) For the production of those optionally-substituted compounds of the formula I wherein R 1 and R 2 together form 
a group of the formula -N=CH-CONH-, the cyclisation of a compound of the formula I wherein R 1 is amino and 

35 R 2 is amino, (1 -4C)alkylamino. (3-4C)a!kenylamino, (3-4C)alkyny lamino or a substituted-(1 -4C)atkylamino with an 

appropriate dicarboxylic acid or di-ester thereof. 

The reaction is conveniently performed in the presence of a suitable inert solvent or diluent, as defined here- 
inbefore and at a temperature in the range, for example, 10 to 150*0, preferably in the range 50 to 100°C. 

(f ) For the production of those compounds of the formula I which beara (1 -4C)alkylsulphinyl or (1 -4C)alkylsulphonyl 
40 substituent, the oxidation of a quinazoline derivative of the formula I which bears a (1-4C)aikylthio substrtuent. 

[0027] A suitable oxidising agent is. for example, any agent known in the art for the oxidation of thio to sutphiny! anoY 
or sulphonyl, for example, hydrogen peroxide, a peracid (such as 3-chtoroperoxybenzoic or peroxyacetic acid), an 
alkali metal peroxysulphate (such as potassium peroxymonosulphate), chromium trtoxide or gaseous oxygen in the 

45 presence of platinium. The oxidation is generally carrried out under as mild conditions as possible and with the required 
stoichiometric amount of oxidising agent in order to reduce the risk of over oxidation and damage to other functional 
groups. In general the reaction is carried out in a suitable solvent or diluent such as methylene chloride, chloroform, 
acetone, tetrahydrofuran or tert-butyl methyl ether and at a temperature, for example. -25 to 50°C. conveniently at or 
near ambient temperature, that is in the range 15 to 35°C. When a compound carrying a sulphinyl group is required a 

so milder oxidising agent may also be used, for example sodium or potassium metaperiodate, conveniently in a polar 
solvent such as acetic acid or ethanol. It will be appreciated that when a compound of the formula I containing a (1 -4C) 
alkylsulphonyl group is required, it may be obtained by oxidation of the corresponding (1-4C)alkylsulphinyl compound 
as well as of the corresponding (1-4C)alkylthk> compound. 

[0028] When a pharmaceutically-acceptable salt of a tricyclic derivative of the formula I is required, for example an 
ss acid-addition salt of a tricyclic derivative of the formula I, it may be obtained, for example, by reaction of said compound 
with, for example, a suitable acid using a conventional procedure. 

[0029] As stated hereinbefore the tricyclic derivative defined in the present invention possesses anticancer activity 
which is believed to arise from the receptor tyrosine kinase inhibitory activity of the compound. These properties may 
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be assessed, for example, using one or more of the procedures set out below:* 

(a) An in vitro assay which determines the ability of a test compound to inhibit the enzyme receptor tyrosine kinase. 
Receptor tyrosine kinase was obtained in partially purified form from A-431 cells (derived from human vulval car- 

5 - cinoma) by procedures related to those described by Carpenter et al, J. Biol. Chern. . 1979, 254 , 4884, Cohen et 
al., J. Biol. Chem. . 1982, 257, 1523 and by Braun et al. , J. Biol. Chem. , 1984, 259, 2051. 

A-431 cells were grown to confluence using Dulbecco's modified Eagle's medium (DMEM) containing 5% fetal 
calf serum (FCS). The obtained cells were homogenised in a hypotonic borate/EDTA buffer at pH 10.1 . The ho- 
mogenate was centrif uged at 400 g for 10 minutes at 0-4°C. The supernatant was centrifuged at 25,000 g for 30 
10 minutes at 0-4°C. The pelleted material was suspended in 30 mM Hepes buffer at pH 7.4 containing 5% glycerol, 
4 mM benzamidine and 1% Triton X-100, stirred for 1 hour at 0-4°C, and recentrifuged at 100,000 g for 1 hour at 
0-4° C. The supernatant, containing solubilised receptor tyrosine kinase, was stored in liquid nitrogen. 

For test purposes 40 uJ of the enzyme solution so obtained was added to a mixture of 400 uJ of a mixture of 
150 mM Hepes buffer at pH 7.4, 500 u,M sodium orthovanadate, 0.1% Triton X-100. 10% glycerol, 200 u.l water, 
1* 80 nl of 25 mM DTT and 80uJ of a mixture of 12.5 mM manganese chloride, 125 mM magnesium chloride and 
distilled water. There was thus obtained the test enzyme solution. 

Each test compound was dissolved in dimethylsulphoxide (DMSO) to give a 50 mM solution which was diluted 
with 40 mM Hepes buffer containing 0.1% Triton X-100, 10% glycerol and 10% DMSO to give a 500 jiM solution. 
Equal volumes of this solution and a solution of epidermal growth factor (EGF; 20 ng/ml) were mixed. 
20 [y- 32 P]ATP (3000 Ci/mM, 250 u.Ci) was diluted to a volume of 2 ml by the addition of a solution of ATP (100 

u.M) in distilled water. An equal volume of a 4 mg/ml solution of the peptide Arg-Arg-Leu-lle-Glu-Asp-Ala-Glu-Tyr- 
Ala-Ala-Arg-Gly in a mixture of 40 mM Hepes buffer at pH 7.4, 0.1% Triton X-100 and 10% glycerol was added. 

The test compound/EGF mixture solution (5 ul) was added to the test enzyme solution (10 uJ) and the mixture 
was incubated at 0-4°C for 30 minutes. The ATP/peptide mixture (10 uJ) was added and the mixture was incubated 
25 at 25°C for 10 minutes. The phosphorylation reaction was terminated by the addition of 5% trichloroacetic acid 

(40 uJ) and bovine serum albumin (BSA; f mg/ml, 5 ul). The mixture was allowed to stand at 4*C for 30 minutes 
and then centrifuged. An aliquot (40 uJ) of the supernatant was placed onto a strip of Whatman p 81 phosphocel- 
lulose paper. The strip was washed in 75 mM phosphoric acid (4 x 10 ml) and blotted dry. Radioactivity present in 
the filter paper was measured using a liquid scintillation counter (Sequence A). The reaction sequence was re- 
30 peated in the absence of the EGF (Sequence B) and again in the absence of the test compound (Sequence C). 

Receptor tyrosine kinase inhibition was calculated as follows:- 

%lnhibi ,i On = l00JAJ) x100 

O - D 

35 

The extent of inhibition was then determined at a range of concentrations of test compound to give an IC^ 
value. 

(b) An in vitro assay which determines the ability of a test compound to inhibit the growth of the human naso- 
pharyngeal cancer ceil line KB. 

40 KB cells were seeded into wells at a density oMxIO^-l.SxlO 4 cells per well and grown for 24 hours in 

DMEM supplemented with 5% FCS (charcoal-stripped). Cell growth was determined after incubation for 3 days 
by the extent of metabolism of MTT tetrazolium dye to furnish a bluish colour. Cell growth was then determined in 
the presence of EGF (10 ng/ml) or in the presence of EGF (10 ng/ml) and a test compound at a range of concen- 
trations. An IC^ value could then be calculated. 

45 (c) An jn vivo assay in a group of male rats which determines the ability of a test compound (usually administered 
orally as a ball-milled suspension in 0.5% polysorbate) to inhibit the stimulation of liver hepatocyte growth caused 
by the administration of the growth factor TGFa (400 jig/kg subcutaneously, usually dosed twice, 3 and 7 hours 
respectively after the administration of the test compound). 

so [0030] In a control group of rats, the admin istration of TGFa causes on average a 5-fold stimulation of liver hepatocyte 
growth. 

[0031] Cell-growth in the control and test animals is determined as follows: - 

[0032] On the morning of the day after the dosing of the test compound (or 0.5% polysorbate in the control group), 
the animals are dosed with bromodeoxyuridine (BrdU; 100 mg/kg intraperitoneally). The animals are killed four hours 
55 later and the livers are excised. Slices are cut from each liver and the uptake of BrdU is determined by a conventional 
immunohistochemicat technique similar to that described on pages 267 and 268 of an article by Goldsworthy et al. in 
Chemically Induced Cell Proliferation: Implications for Risk Assessment, Wiley-Liss Inc., 1 991 , pages 253-284. Further 
tests were carried out using a range of doses of the test compounds to allow the calculation of an approximate ED^o 
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value for the inhibition of liver hepatocyte proliferation as determined by inhibition of the uptake of BrdU. 
[0033] Although the pharmacological properties of the compounds of the formula I vary with structural change as 
expected, in general activity possessed by compounds of the formula I may bo demonstrated at the following concen- 
trations or doses in one or more of the above tests (a), (b) and (c):- 

5 

Test (a):- IC^ in the range, for example, 0.0005-1 pA/l; 
Test (b):- ICsq in the range, for example, 0.01-10 pM; 
Test (c):- ED^ in the range, for example, 1-100 mg/kg. 

10 [0034] Thus, by way of example, the compound 3-methyl-8-(3'-methylanilino)-3H-imida2o[4,5-g]quinazolffie has an 
ICgo of 0.035 pM in Test (a), an IC^ of 0.97 pM in Test (b) and an ED^ of <5 mg/kg in Test (c); 
and the compound 3-memy!-8-(3 , -methylanilino)-1 ( 2^ihydro-3H-imida20[4,5-g)quina2olin-2-one has an IC^ of 0.016 
pM in Test (a), an IC^ of 1 . 1 9 pM in Test (b) and an EDso of <1 2.5 mg/kg in Test (c). 

[0035] According to a further aspect of the invention there is provided a pharmaceutical composition which comprises 
is a tricyclic derivative of the formula I, or a pharmaceutically-acceptable salt thereof, as defined hereinbefore in associ- 
ation with a pharmaceutically-acceptable diluent or carrier. 

[0036] The composition may be in a form suitable for oral administration, for example as a tablet or capsule, for 
parenteral injection (including tntraveous, subcutaneous, intramuscular, intravascular or infusion) as a sterile solution, 
suspension or emulsion, for topical administration as an ointment or cream or for rectal administration as a suppository 

20 [0037] In general the above compositions may be prepared in a conventional manner using conventional excrpients. 
[0038] The compound will normally be administered to a warm-blooded animal at a unit dose within the range 5-5000 
mg per square meter body area of the animal, i.e. approximately 0.1-100 mg/kg, and this normally provides a thera- 
peutically-effective dose. A unit dose form such as a tablet or capsule will usually contain, for example 1-250 mg of 
active ingredient. Preferably a daily dose in the range of 1 -50 mg/kg is employed. However the daily dose will necessarily 

25 be varied depending upon the host treated, the particular route of administration, and the severity of the illness being 
treated. Accordingly the optimum dosage may be determined by the practitioner who is treating any particular patient. 
[0039] According to a further aspect of the present invention there is provided a tricyclic derivative of the formula I 
as defined hereinbefore for use in a method of treatment of the human or animal body by therapy. 
[0040] We have now found that the compounds of the present invention possess anti-cancer properties which are 

30 believed to arise from their receptor tyrosine kinase inhibitory activity. Accordingly the compounds of the present in- 
vention are expected to be useful in the treatment of diseases or medical conditions mediated alone or in part by the 
enzyme receptor tyrosine kinase, i.e. the compounds may be used to produce a receptor tyrosine kinase inhibitory 
effect in a warm-blooded animal in need of such treatment. Thus the compounds of the present invention provide a 
method for treating the proliferation of malignant cells characterised by inhibition of the enzyme receptor tyrosine kinase, 

3S j.e. the compounds may be used to produce an antiproliferative effect mediated alone or in part by the inhibition of 
the enzyme receptor tyrosine kinase. Accordingly the compounds of the present invention are expected to be useful 
in the treatment of cancer by providing an antiproliferative effect, particularly in the treatment of receptor tyrosine 
kinase sensitive cancers such as cancers of the breast, lung, colon, rectum, stomach, prostate, bladder, pancreas and 
ovary. 

40 [0041] Thus according to this aspect of the invention there is provided the use of a tricyclic derivative of the formula 
I, or a pharmaceutically-acceptable salt thereof, as defined hereinbefore in the manufacture of a medicament for use 
in the production of an anti-cancer effect in a warm-blooded animal such as man. 

[0042] According to a further feature of this aspect of the invention there is provided a method for producing an anti- 
cancer effect in a warm-blooded animal, such as man, in need of such treatment which comprises administering to 

4S said animal an effective amount of a tricyclic derivative as defined immediately above. 

[0043] As slated above the size of the dose required for the therapeutic or prophylactic treatment of a particular 
cancer will necessarily be varied depending on the host treated, the route of administration and the severity of the 
illness being treated. A unit dose in the range, for example, 1-100 mg/kg, preferably 1-50 mg/kg is envisaged. 
[0044] The anti-cancer treatment defined hereinbefore may be applied as a sole therapy or may involve, in addition 

so to the quinazoline derivative of the invention, one or more other antMumour substances, for example those selected 
from, for example, mitotic inhibitors, for example vinblastine; alkylating agents, for example cis-platin, carbop latin and 
cyclophosphamide; antimetabolites, for example 5-fluorouracil, cytosine arabinoside and hydroxyurea, or, for example, 
one of the preferred antimetabolites disclosed in European Patent Application No. 239362 such as N-{5-[N-(3,4-dihy- 
dro-2-methyl-4-oxoquinazolin-6-ylmethyl)-N-methylamino]-2-thenoyl}-L-glutamic acid; intercalating antibiotics, for ex- 

ss ample adriamycin and bleomycin; enzymes, for example asparaginase; topoisomerase inhibitors, for example etopo- 
side; biological response modifiers, for example interferon; and anti-hormones, for example antioestrogens such as 
'NOLVADEX* (tamoxifen) or, for example antiandrogens such as 'CASODEX' (4 , -cyano-3-(4-fluorophenylsulphonyl)- 
2-hydroxy-2-methyl-3'-(trifluoromethyl)propionanilide. Such conjoint treatment may be achieved by way of the simul- 



8 



EP0 635 507 B1 



taneous, sequential or separate dosing of the individual components of the treatment. According to this aspect of the 
invention there is provided a pharmaceutical product comprising a tricyclic derivative of the formula I as defined here- 
inbefore and an additional anti-tumour substance as defined hereinbefore for the conjoint treatment of cancer. 
[0045] As stated above the tricyclic derivative defined in the present invention is an effective anti-cancer agent, which 
property is believed to arise from its receptor tyrosine kinase inhibitory properties. Such a tricyclic derivative of the 
invention is expected to possess a wide range of anti-cancer properties as receptor tyrosine kinases have been impli- 
cated in many common human cancers such as leukaemia and breast, lung, colon, rectal, stomach, prostate, bladder, 
pancreas and ovarian cancer. Thus it is expected that a tricyclic derivative of the invention will possess anticancer 
activity against these cancers. It ts in addition expected that a tricyclic derivative of the present invention will possess 
activity against a range of leukaemias, lymphoid malignancies and solid tumours such as carcinomas and sarcomas 
in tissues such as the liver, kidney, prostate and pancreas. 

[0046] The invention will how be illustrated in the following non-limiting Examples in which, unless otherwise stated:- 

(i) evaporations were carried out by rotary evaporation in vacuo and work-up procedures were carried out after 
removal of residual solids such as drying agents by filtration; 

(ii) operations were carried out at ambient temperature, that is in the range 18-25°C and under an atmosphere of 
an inert gas such as argon; 

(hi) column chromatography (by the flash procedure) and medium pressure liquid chromatography (HPLC) were 
performed on Merck Kieselgel silica. (Art. 9385) or Merck Lichroprep RP-18 (Art. 9303) reversed-phase silica ob- 
tained from E. Merck, Darmstadt, Germany; 

(iv) yields are given for illustration only and are not necessarily the maximum attainable; 

(v) melting points are uncorrected and were determined using a Mettier SP62 automatic melting point apparatus, 
an oil-bath apparatus or a Koffler hot plate apparatus. 

(vi) the structures of the end-products of the formula I were confirmed by nuclear (generally proton) magnetic 
resonance (NMR) and mass spectral techniques; proton magnetic resonance chemical shift values were measured 
on the delta scale and peak multiplicities are shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; 

(vii) intermediates were not generally fully characterised and purity was assessed by thin layer chromatography 
(TLC), infra-red (IR) or NMR analysis; 

(viii) the following abbreviations have been used:- 

DMF N,N-dime1hylforrnamide; 
DMA N,N-dimethylacelamide. 

Example 1 

[0047] A mixture of e-amino-r-methylamincM-C^-methylanilinoJquinazoline (0.61 g) and formic acid (50 ml) was 
stirred and heated to reflux for 1 hour. The mixture was evaporated and the residue was triturated under a dilute 
aqueous ammonium hydroxide solution. The resultant solid was isolated, washed with water and dried. There was 
thus obtained 3-methyl-8-(3'-methylanilino)-3H-imida20[4,5-g]quinazoIine (0.59 g), m.p. >290°C; 
NMR Spectrum: (CD 3 SOCD 3 ) 2.36 (s t 3H). 3.95 (s, 3H), 6.94 (d, 1H), 7.28 (m, 1H), 7.75 (m, 2H), 7.93 (s, 1H), 8.50 
(s, 1H), 8.55 (s, 1H), 9.06 (s, 1H), 9.72 (broad s. 1H); 
Elemental Analysis: Found C, 66.7; H. 5.4; N. 22.9; 
C 17 H 16 N 6 IHp requires C. 66.4; H, 5.5; N, 22.8%. 

[0048] The e-amin^-methylamino^-JS-methylanilinoJquinazoline used as a starting material was obtained as fol- 
lows: 

[0049] A mixture of 4-chloroanthranilic acid ( 1 7.2 g) and formamide (1 0 ml) was stirred and heated to 1 30*C for 45 
minutes and to 1 75°C for 75 minutes. The mixture was allowed to cool to approximately 100°C and 2-(2-ethoxyethoxy) 
ethanol (50 ml) was added. The solution so formed was poured into a mixture (250 ml) of ice and water. The precipitate 
was isolated, washed with water and dried. There was thus obtained 7-chloroquinazolin-4-one (15.3 g, 85%). 
[0050] A portion (6 g) of the material so obtained was added portionwise to a stirred mixture of concentrated sulphuric 
acid (12 ml) and fuming nitric acid (12 ml). The mixture was heated to 110°C for 30 minutes. The mixture was cooled 
to ambient temperature and poured onto ice. The solid was isolated, washed with water and dried. There was thus 
obtained 7-chloro-6-nitroquinazolin-4-one (6.89 g, 92%). 

[0051] A mixture of a portion (4 g) of the material so obtained, thionyl chloride (30 ml), phosphoryl chloride (5 ml) 
and DMF (10 drops) was stirred and heated to reflux for 4 hours. The mixture was evaporated. A mixture of the residue, 
3*-methylaniline (1 .89 g) and isopropanol (25 ml) was stirred and heated to reflux for 2 hours. The mixture was filtered 
and the solid was washed with isopropanol and with diethyl ether. There was thus obtained 7-chloro-4-(3*-methyl- 
anilino)-6-nitroquinazoline (3.74 g, 67%), m.p. 271-274 ft C. 
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NMR Spectrum: (CD3SOCD3) 2.37 (s, 3H), 7. 1 3 (d, 1 H), 7.47 (t, 1 H), 7.57 (m, 2H), 8.20 (s. 1 H), 8.83 (s. 1 H), 9.72 (s, 1 H). 
[0052] After repetition of the previous steps, a mixture of 7^hloro^-(3*-methylanilino)-6-nrtroquina2oline (10.5 g), 
an ethanolic solution of methylamine (30% weight/volume; 100 ml) and ethanol (100 ml) was stirred at ambient tem- 
perature for 1 6 hours. The mixture was evaporated to give 7-methylamino-4-(3 , -methylanilino)-6-nitroquina20line which 

s was used without further purification. 

[0053] A mixture of 7-methylamino-4-(3 , -methylanilino)-6-nitroquinazoline (0.7 g), 1 0% palladium-on-charcoal cata- 
lyst (0.07 g) and ethanol (100 ml) was stirred and heated to 45°C under an atmosphere of hydrogen for 2 hours. The 
mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and the residue was purified by 
column chromatography using increasingly polar mixtures of methylene chloride and methanol as eluent. There was 

io thus obtained 6-amino-7-methylamino-4-(3 , -methylanilino)quina20line (0.71 g) as a gum. 

Example 2 

[0054] A mixture of 6-amino-7-methylamino-4-(3 , -methylanilino)quina20line (0.2 g), urea (0.266 g) and DHA (8 ml) 
>5 was stirred and heated to reflux for 2 hours. The mixture was evaporated and the residue was triturated under water. 

The resultant solid was isolated, washed with water and dried. The residue was dissolved in a mixture of DHSO (1 ml) 

and methanol (2 ml). The solution was acidified to pH1 by the addition of trifluoroacetic acid. The precipitate was 

isolated, washed with water, with acetone and with diethyl ether and dried. There was thus obtained S-methyl-S-^'- 

methylanilino)-1 ,2-dihydro-3HHmida20[4,5-g]quina2olin-2-one (0. 1 28 g); 
20 NMR Spectrum: (CD 3 SOCD 3 ) 3.38 (s. 3H), 3.40 (s. 3H), 7.11 (d. 1H), 7.36 (m, 1H), 7.39 (s, 1H). 7.50<d, 1H), 7.52 (s, 

1H), 8.24 (s, 1H), 8.79 (s, 1H), 10.9 (broad s, 1H), 11.95 (broad s f 1H); 

Elemental Analysis: Found C, 54.6; H, 3.8; N, 16.7; 

c i7 H i5 N 5° 1CF 3 C0 2 H requires C, 54.4; H, 3.8; N, 16.7%. 

2S Example 3 

[0055] A solution of sodium nitrite (0.065 g) in water (1 ml) was added dropwise during 5 minutes to a stirred sus- 
pension of 6-amino-4-(3 , -chloro-4 , -fluoroanilino)-7-methylaminoquina2oline (0.3 g) in 2N aqueous sulphuric acid solu- 
tion (10 ml) which had been cooled to 0°C. The mixture was stirred at 0°C for 5 minutes, allowed to warm to ambient 
30 temperature and stirred for 20 minutes. The mixture was basified to pH10 by the addition of a concentrated aqueous 
ammonium hydroxide solution. The precipitate was isolated and triturated under methanol (10 ml). The solid was iso- 
lated, washed with methanol and with diethyl ether and dried. There was thus obtained S-fS'-chloro-^-fluoroanilino)- 
3-methyl-3H-[1,2,3]triazolo(4,5-g]quinazoline (0.177 g); 

NMR Spectrum: (CD 3 SOCD 3 ) 4.43 (s, 3H), 7.47 (m, 1H), 7.92 (m, 1H), 8.24 (s, 1H), 8.31 (m, 1H), 8.65 (s, 1H) f 9.48 
3S (s, 1H), 10.26 (broads, 1H); 

Elemental Analysis: Found C, 54.2; H, 3.0; N, 24.4; 
C 16 H 10 N 6 CIF 0.45CH 3 0H requires C. 54.0; H, 3.4; N, 24.5%. 

[0056] The 6-amino-4-(3 , -chloro-4 , -fluoroanilino)-7-methylaminoquina2oline used as a starting material was obtained 
as follows:- 

40 [0057] A mixture of 7-chtoro-6-nitroquinazolin-4-one (30 g), thionyl chloride (300 ml) and DMF (0.5 ml) was stirred 
and heated to reflux for 5 hours. The mixture was evaporated, toluene (50 ml) was added and the solution was evap- 
orated. A mixture of the residue, 3-chloro-4-fluoroaniiine (19.5 g) and isopropanol (100 ml) was stirred and heated to 
reflux for 2 hours. The mixture was cooled to ambient temperature. The precipitate was isolated and washed with 
isopropanol and with diethyl ether. There was thus obtained 7-chbrc^^3 , <hlorc^ , -fluoroanilirK>)-6-nrtrc^uinaaoline 

45 hydrochloride (23.2 g); 

NMR Spectrum: (CD 3 SOCD 3 ) 7.50 (m, 1H), 7.82 (m, 1H), 8.14 (m. 1H), 8.18 (s, 1H), 8.88 (s, 1H), 9.67 (s. 1H), 11.3 
(broads, 1H); 

Elemental Analysis: Found C, 43.9; H, 2.1; N, 14.5; 

C 14 H 8 N 4 CI 2 F 0.8HCI requires C, 43.8; H. 2.3; N, 14.6%. 
50 [0056] A mixture of a portion (10 g) of the quinazoline so obtained, an ethanolic solution of methylamine (33% weight/ 

volume, 50 ml) and ethanol (100 ml) was stirred and heated to 70°C for 5 hours under a condenser cooled with solid 

carbon dioxide. The mixture was allowed to stand at ambient temperature for 16 hours. The precipitate was isolated, 

washed with ethanol and with diethyl ether and dried. There was thus obtained 4-(3 , -chloro-4'-fluoroanilino)-7-methyl- 

amino-6-nitroquinazoline (5.8 g); 
ss NMR Spectrum: (CD 3 SOCD 3 ) 2.99 (d, 3H), 6.89 (s, 1H), 7.43 (m, 1H). 7.81 (m. 1H), 7.96 (m, 1H), 8.16 (m, 1H), 8.49 

(s, 1H), 9.45 (s, 1H), 10.2 (broad s, 1H). 

[0059] A mixture of a portion (4.4 g) of the quinazoline so obtained, 10% palladium-on-charcoat catalyst (0.6 g), 
methylene chloride ( 1 50 ml) and ethanol ( 1 50 ml) was stirred under an atmosphere of hydrogen for 5 hours. The mixture 
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was filtered and the filtrate was evaporated. The residue was dissolved in a mixture of methylene chloride (50 ml) and 
methanol (10 ml) and the solution was stood at ambient temperature for 3 hours. A precipitate was deposited. The 
mixture was filtered and the filtrate was evaporated. The residue from the filtrate was purified by column chromatog- 
raphy using a 19:1 mixture of methylene chloride and methanol as eluent. There was thus obtained 6-amino-4-(3'» 
5 chloro-4'-fluoroanilino)-7-methylaminoquinazoline ( 1 .84 g), m.p. 244-247°C; 

NMR Spectrum (CD 3 SOCD 3 ) 2.87 (d, 3H). 5.16(broads, 2H), 5.97 (m, 1H), 6.55 (s, 1H), 7.28 (m, 2H). 7.36 (m, 1H), 
8.16 (m, 1H) t 8.31 (s, 1H), 9.25 (broad s, 1H); 
Elemental Analysis: Found C, 53.7; H, 5.0; N, 19.0; 
C 15 H 13 N 6 CIF 1 .5CH 3 OH requires C. 54.1 ; H. 5.2; N, 19.1%. 
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Example 4 

[0060] A mixture of 6-amino-4-(3 , -chloro-4 , -fluoroaniHno)-7-methylaminoquinazoline (0.3 g) and trifluoroacetic acid 
(10 ml) was stirred and heated to reflux for 30 minutes. The mixture was cooled to ambient temperature and evaporated. 
»5 The residue was triturated under dilute aqueous ammonium hydroxide solution. The residue was washed with water 
and dried. There was thus obtained 8-(3'-chloro-4Vluorchanyino)-3-methyl-2-tr^^ 
zoiine (0.182 g); 

NMR Spectrum: (CD 3 SOCD 3 ) 4.08 (s. 3H), 7.46 (t, 1 H), 7.92 (m, 1 H), 8.20 (s, 1 H), 8.28 (m, 1 H), 8.64 (s, 1 H), 9. 1 9 <s, 
1H), 10.04 (broad s, 1H); Elemental Analysis: Found C, 49.5; H, 2.4; N, 16.8; 
20 C I7 H 10 N 5 CIF 4 0.2CF 3 CO 2 H requires C. 49.9; H. 2.4; N. 16.7%. . 

Example 5 

[0061] A mixture of e-amtno^-JS'-chloro-^'-fluoroanilinoJ^-methylaminoquinazoline (0.3 g), tetraethyl orthocar- 
2S bonate (2 ml) and acetic acid (0.07 ml) was stirred and heated to 100*0 for 2 hours. The mixture was cooled to ambient 
temperature. The precipitate was isolated, washed with diethyl ether and dried. There was thus obtained 8-(3'-chloro- 
4*-fluoroaniliino)-2-ethoxy-3^ethyl-3J^ (0.253 g); 

NMR Spectrum: (CD 3 SOCD 3 ) 1.47 (t, 3H) t 3.64 (s, 3H), 4.65 (m, 2H), 7.37 (s, 1H), 7.43 (m, 1H), 7.92 (m, 1H), 8.32 
(m, 1H), 8.56 (s. 1H), 8.60 (s. 1H), 9.67 (broad s, 1H); 
30 Elemental Analysis: Found C, 58.3; H f 4.0; N, 18.9; 
C 18 H 16 N 5 CIFO requires C, 58.1; H, 4.1; N, 18.8%. 

Example 6 

as [0062] A mixture of 6-amino-7-(3-dimethylaminopropylamino)-4-(3'-methylanilino)quinazoline (0. 1 5 g) and formic ac- 
id (2 ml) was stirred and heated to reflux for 2 hours. The mixture was evaporated and the residue was triturated under 
diethyl ether. The resultant solid was filtered off and washed with diethyl ether. There was thus obtained 3-(3-dimeth- 
ylaminopropyO^tS'-methylanilinoJ-SH-imidazo^.S-gJquinazoline as a solid (0. 1 4 g); 

NMR Spectrum: (CD 3 SOCD 3 ) 2.02 (m. 2H). 2.19 (s, 6H). 2.25 (t, 2H), 2.34 (s, 3H), 4.39 (t, 2H), 6.94 (d. 1H) f 7.28 (m, 
40 1H), 7.75 (m t 2H), 7.97 (s, 1 H), 8.55 (s, 2H), 9.02 (s, 1 H), 9.68 (broad s, 1 H). 

[0063] The 6-amino-7-(3-dimethylaminopropylamino)-4-(3 , -methylanitino)quinazoline used as a starting material 
was obtained as follows: - 

[0064] A mixture of 7-chtoro-4-(3'-methylanilino)-6-nitroquinazoline (1 .2 g), 3-dimethylaminopropylamine (6 ml) and 
OHA (20 ml) was stirred and heated to 80°C for 2 hours. The mixture was evaporated and the residue was triturated 
45 under water. The resultant solid was washed with water and dried. There was thus obtained 7-(3-dimethylaminopro- 
pylamino)-6-nitro-4-(3'-methylanilino)quinazoline (1.35 g) which was used without further purification. 
[0065] A mixture of a portion (1 g) of the material so obtained. 10%paliadium-on-charcoal catalyst (0.1 g)andethanol 
(80 ml) was stirred and heated to 45°C for 2 hours. The mixture was cooled to ambient temperature and filtered. The 
filtrate was evaporated. The residue was partitioned between ethyl acetate and IN aqueous hydrochloric acid solution. 
The aqueous layer was basified by the addition of ammonium hydroxide solution and the mixture was extracted with 
ethyl acetate. The organic phase was dried (MgS0 4 ) and evaporated. There was thus obtained 6-amino-7-(3-dimeth- 
ylaminopropylaminoJ^-tS'-methylanilinoJ-quinazoline as a foam (0.61 g), m.p. 60-66°C. 

Example 7 

55 

[0066] A mixture of 6 l 7-diamino-4-(3 , -chloro-4 , -ftuoroanilino)quinazoline (0. 1 g), biacetyl (0.037 g) and ethanol (2 ml) 
was heated to reflux for 4 hours. The mixture was cooled to ambient temperature and the precipitate was isolated, 
washed with water and dried. There was thus obtained 4-(3-chtaro-4 , -fluoroanilino)-7,8-dimethylpyrazino-(2,3-g]quina- 
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zoline (0.054 g), rn.p. >270 Q C; 

NMR Spectrum: (CD 3 SOCD 3 ) 2.77 (s, 6H), 7.49 (m, 1H), 7.92 (m, 1H), 8.26 (s, 1H), 8.35 (d, 1H), 8.70 (s, 1H), 9.37 
(s, 1H), 10.27 (broads, 1H). 

[0067] The 6 J^iarnino^-fS'-chloro^'-fluoroanilinoJquinazoline used asa starting material was obtained as follows:- 
5 [0068] Sodium azide (0.509 g) was added portionwise to a stirred solution of 7-chloro-4-(3'-ch(oro-4 , -fluoroanilino)- 
6-nitroquinazoline hydrochloride (1 g) in DMA (260 ml). The mixture was stirred and heated to 90°C for 2 hours. A 
quantity (0.2 g) of 10% palladiurn-on-charcoal catalyst was added and the mixture was stirred under an atmosphere 
of hydrogen and heated to 80° C for 2 hours. The mixture was cooled to ambient temperature and filtered. The filtrate 
was evaporated and the residue was purified by column chromatography using a 1 9:1 mixture of methylene chloride 
10 and methanol as eluent. There was thus obtained BJ-diamino^-tS'-chloro-^-fiuoroanilinoJ-quinazoline as a solid (0.39 
g), m.p. 254-257 p C; 

NMR Spectrum: (CD 3 SOCD 3 ) 5. 17 (broad s. 2H), 5.83 (broad s, 1 H), 6.78 (s, 1 H), 7.28 (s, 1 H), 7.3 (broad s. 1 H). 7.36 
(m. 1H), 7.76 (m, 1H). 8.15 (m, 1H), 8.28 (s, 1H). 

15 Example 8 

[0069] A mixture of 6^minc-4-(3 , -^toro-4 , -fluoroanilino)-7-methylaminoquinazoline (0.05 g), oxalic acid (0.075 g), 
water (1 mi) and acetic acid (1 ml) was stirred and heated to reflux for 3 hours. The mixture was evaporated and the 
residue was triturated with water. The resultant solid was washed with water and dried. There was thus obtained 4- 
20 (tfK^torc^-fluctfcanilino^^ydroxy^ (0.028 g); 

NHR Spectrum: (CDgSOCD^ 3.62 (s, 3H), 7.43 (t. 1H), 7.63 (s, 1H) f 7.75 (m, 1H), 7.99 (s. 1H), 8.10 <m, 1H), 8.59 (s. 
1H), 10.0 (broads, 1H). 11.9 (broads, 1H). 
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Claims 

1 . A tricyclic derivative of the formula I 



13 



EP0635 507B1 




wherein R 1 and R 2 together form a group of the formula -N=CH-NH-, -N=CH-0-, -N=CH-S-, -N=N-NH-, -NH-N=CH-, 
-NH-CH=CH-, -NH-CO-NH-, -NH-CO-O, -NH-CO-S-, -NH-NH-CO, -N=CH-CH=CH-, -N=N-CH=CH-, -N=CH- 
N=CH-, -N=CH-CH=N-, -NH-CO-CH=CH- or -N=CH-CO-NH- (with in each case a nitrogen atom being located at 
the. 6-position of the quinazoline ring) and the 5- or 6-membered ring so formed may optionally bear one or two 
substituents, any substituent on an available nitrogen atom being selected from (1-4C)alkyl, (3-4C)alkenyl, (3-4C) 
alkynyl, halogeno-O^CJalkyl, hydroxy-(1-4C)alkyl ( (2-4C)alkanoytoxy-(1-4C)alkyl. (1-4C)alkoxy-(1-4C)alkyl, cy- 
ano-(1-4C)alkyi, amino-(1-4C)atkyl, (1-4C)alkylamino-(1-4C)alkyl and di-[(1-4C)alkyl]aniino-(1-4C)alkyl, and any 
substituent on an available carbon atom being selected from halogeno, amino, hydroxy, carbamoyl, cyano, (1-4C) 
alkyl, (2-4C)alkenyl. (2-4C)alkynyl, (1 -4C)alkoxy, (1-4C)alkylthio, (1-4C)alkylsulphmyl, (1-4C)alkylsulphonyl, 
(1-4C)alkylamino, di-[(1-4C)alkyl]amino, (2-4C)alkanoyl, N-(1-4C)a Iky (carbamoyl, N.N-di-KI^CJalkylJcarbamoyl, 
ha!ogeno-(l-4C)alkyl, hydroxy-(1 -4C)alkyl. (2-4C)alkanoyloxy-(1-4C)alkyl, (1-4C)alkoxy-(1-4C)alkyl, cyano- 
(l-4C)a!kyl, amino-(l-4C)alkyl, (1-4C)alkylamino-(1-4C)alkyl and di-[(1-4C)alkyl]amino-(1-4C)alkyl; and 
m is the integer 1 , 2 or 3 and each R 3 is independently hydrogen, halogeno, trifluoromethyl, hydroxy, amino, nitro, 
cyano, (1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkylamino. di-[(1-4C)alkyl]aminoor (2-4C)alkanoylamino; 
or a pharmaceutically-acceptable salt thereof. 

A tricyclic derivative of the formula I as claimed in claim 1 wherein the 6,6,5-tricyclic ring defined by the linking of 
the groups R 1 and R 2 is selected from 3H-imidazo[4,5-g]quinazoIin-8-yl, oxazolo(4,5-g]quinazotin-8-yl, thiazolo 
[4,5-gJquinazolin-8-yl, 3H-(1,2,3]triazolo(4 l 5-g]quinazolin-8-yl, 1H-pyrazolo[3,4-gJquinazolin-8-yl, 6H-pyrrolo 
[2,3-glquinazolin-4-yl, 2-oxo-1 ,2-dihydro-3H-tmidazo[4 f 5-g]quinazolin-8-yl, 2-oxo-1 ,2-dihydrooxazolo[4,5-g] 
quinazolin-8-yl, 2-oxo-1,2-dihydrothiazolo[4,5-g]quinazolin-8-yl and 3-oxo-2,3<fihydro-1H-pyrazolo[3,4-g]quina- 
zolin-8-yl. 

and the 5-membered ring involving R 1 and R 2 may optionally bear one or two substituents. any substituent on an 
available nitrogen atom being selected from methyf, ethyl, propyl, allyl, prop-2-ynyi, 2,2,2-trifluoroethyl, 2-hydrox- 
yethyl, 3-hydroxypropyl, 2-acetoxyethyl, 2-methoxyethyl, 3-methoxypropyl, cyanomethyl, 2<yanoethyl, 2-arninoe- 
thyl, 2-methylaminoethyl and 2-dimethylaminoethyl, and any substituent on an available carbon atom being se- 
lected from fluoro, chloro, amino, carbamoyl, cyano, methyl, ethyl, propyl, vinyl, allyl, ethynyl, prop-2-ynyl, methoxy, 
ethoxy, propoxy, methylthio, methylsulphinyl, methylsulphonyl, methylamino, dimethylamino, acetyl, N-methylcar- 
bamoyl, N,N-dimethylcarbamoyl, fluoromethyl, difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl, hydroxymethyl, 
2-hydroxyethyl, acetoxymethyl, 2-acetoxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl, 2-cyartoethyl, ami- 
nomethyl, 2-aminoethyl, methylaminomethyl, 2-methylaminoethyl, dimethylaminomethyl and 2-dimethylaminoe- 
thyl; and m is the integer 1, 2 or 3 and each R 3 is independently hydrogen, fluoro, chbro, bromo, trifluoromethyl, 
hydroxy, amino, nitro. cyano, methyl, ethyl, methoxy, methylamino, dimethylamino or acetamido; 
or a pharmaceutically-acceptable salt thereof. 

A tricyclic derivative of the formula I as claimed in claim 1 wherein the 6,6,6-tricyclic ring defined by the linking of 
the groups R 1 and R 2 is selected from pyrido[2,3-g}quinazolrn-4-yl, pyrimidino[4,5-gJcinnolin-9-yl, pyrimidino[4,5-g] 
quinazolin-4-yl, pyrazinc(2,3-g]quinazolin-4-yl, 

7- oxo-6,7-dihydropyrido(2 ( 3-g]quinazolin-4-yland 

8- oxo-8.9-dihydropyrazino[2,3-g]quinazolin-4-yl, 

and the 6-membered ring involving R 1 and R 2 may optionally bear one or two substituents, any substituent on an 
available nitrogen atom being selected from methyl, ethyl and propyl, and any substituent on an available carbon 
atom being selected from fluoro, chloro, hydroxy, carbamoyl, cyano, methyl, methoxy, ethoxy, N-methylcarbamoyl, 
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N,N-dimethylcarbamoyl. trifluoromethyl and 2,2,2-trifluoroethyl; and m is the integer 1 or 2 and each R 3 is inde- 
pendently hydrogen, fluoro, chloro, bromo, trifluoromethyl, nitro, cyano, methyl or ethyl; or a pharmaceutically- 
acceptable salt thereof. 

4. A tricyclic derivative of the formula I as claimed in claim 1 wherein the 6,6,5-tricyclic ring defined by the (inking of 
the groups R 1 and R 2 is selected from 3-memyl-3H-imidazof4 f 5-g]quinazolin-8-yl 1 3-methy1-3H-[1 f 2,3)triazo!o 
t4,5-g]quinazolin-8-yl and 

3-methyl-2-oxo-1 l 2-dihydro-3H-imidazoI4 i 5-gJquinazolin-8-yl; and 
(R 3 ) m is S'-methyl. 3'-chbro or 3 , -chloro-4'-fluoro; 
or a pharmaceutically-acceptable salt thereof. 

5. A tricyclic derivative of the formula l as claimed in claim 1 wherein the 6,6,5-tricyclic ring defined by the (inking of 
the groups R 1 and R 2 is selected from 3-methyl-3H-imida20{4 l 5-g]quina2olin-8-yl, 

3-methyl-2-oxo-1 ( 2-dihydro-3H-imidazo[4 t 5-g]quina2olin-8-yl and 
3-methyl-2-trifluoromethyl-3H-imida20(4,5-gJquinazolin-8-yl; and 
(FP) m is 3'-methyl, 3'-chloro or ^-chloro-^-fluoro; 
or a pharmaceutically-acceptable salt thereof. 

6. A tricyclic derivative of the formula I as claimed ip claim 1 wherein the 6,6,6-tricyclic ring defined by the linking of 
the groups R 1 and R 2 is selected from 7,8-dimethylpyra2inc{2,3-g]quinazo!in-4-yl and 7-hydroxy-9-methyl«8-oxo- 
8, 9-dihydropyrazino[2. 3-g]quinazolin-4-y I; and 

(R3) m is 3'-methyl, 3'-chloro or S'-chloro-^-fluoro; 
or a pharmaceutically-acceptable salt thereof. 

7. A tricyclic derivative of the formula I as claimed in claim 1 selected from:- 
3-nrwthyl-8-(3'-methylanilirK5)-3H-imidazo[4,5-g]quinazoline, 

3- methyl-8-(3 , -methylanilirKi)-1 l 2-dihydro-3H-imicta2o(4,6-g]quinazolin-2K)ne 

and 8-(3'-chtoro-4 , -fluorcanilino)-3-methyl-2-trifluoromethyl-3H-imidazo[4,5-g}quina2olin 
or a pharmaceutically-acceptable salt thereof. 

8. A tricyclic derivative of the formula I as claimed in claim 1 selected from:- 

4- (3 , -chloro-4'-fluoroanilino)-7,8-dimethylpyrazino[2,3-g]quina20line and 
4-(3'-chloro-4 , -fluorranilino)-7-hydroxy-^ 

or a pharmaceutically-acceptable salt thereof. 

9. A process for the preparation of a tricyclic derivative of the formula I, or a pharmaceutically-acceptable salt thereof, 
as claimed in claim 1 which comprises: - 

(a) the reaction of a quinazoline of the formula II 
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wherein Z is a displaceable group, with an aniline of the formula III 
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(b) for the production of those optionally-substituted compounds of the formula I wherein R 1 and R 2 together 
form a group of the formula -N=CH-NH- or -NH-CONH-, the cyclisation of a compound ot the formula I wherein 
R 1 is amino and R 2 is amino. (1 -4C)alkylamino, 

(3-4C)alkenylamino, (3-4C)alkynytamino or a 

substituted-(l-4C)alkylamino with an appropriate carboxylic acid, an amide of a carboxylic acid, a urea or a 
carbonate; 

(c) for the production of those optionally-substituted compounds of the formula I wherein R 1 and R 2 together 
form a group of the formula -N=N-NH-, the diazotisation and cyclisation of a compound of the formula I wherein 
R 1 is amino and R 2 is amino, (1-4C)alky (amino, (3-4C)alkenylamino, (3-4C)alkynyiamino or a substituted* 
(1-4C)alkylamino; 

(d) for the production of those optionally-substituted compounds of the formula I wherein R 1 and R 2 together 
form a group of the formula -N=CH-CH=N- t the cyclisation of a compound of the formula I wherein R 1 is amino 
and R 2 is amino with an appropriate diketone; 

(e) for the production of those optionally-substituted compounds of the formula I wherein R 1 and R 2 together 
form a group of the formula -N=CH-CONH-, the cyclisation of a compound of the formula I wherein R 1 is 
amino and R 2 is amino, (1-4C)alkylamino, (3-4C)alkenylamino f (3-4C)alkynylamino or a substituted-(1-4C) 
alkylamino with an appropriate dicarboxylic acid or di-ester thereof; or 

(t) for the production of those compounds of the formula I which bear a (1 -4C)alkylsulphinyl or (1-4C)alkyl- 
sulphonyl substrtuent, the oxidation of a quinazoline derivative of the formula I which bears a (1 -4C)alkylthb 
substituent; 

and when a pharmaceutically-acceptable salt of a tricyclic derivative of the formula I is required it may 
be obtained using a conventional procedure. 

10. A pharmaceutical composition which comprises a tricyclic derivative of the formula I, or a pharmaceutically-ac- 
ceptable salt thereof, as claimed in any one of claims 1 to 8 in association with a pharmaceutical ly-acceptable 
diluent or carrier 

11. The use of a tricyclic derivative of the formula I, or a pharmaceuttcally-acceptable salt thereof, as claimed in any 
one of claims 1 to 8 in the manufacture of a medicament for use in the production of an anti-cancer effect in a 
warm-blooded animal. 



Paten tan sprue he 

1. Tricyclisches Derivat der Formel I 




16 



EP 0 635 507 B1 



wobei R 1 und R 2 zusammen einen Rest der Formel -N=CH-NH-, -N=CH-0, -N=CH-S, -N=N-NH-, -NH-N=CH-, 
-NH-CH=CH-. -NH-CO-NH-, -NH-COO-, -NH-CO-S-, -NH-NH-CO-, -N=CH-CH=CH- ( -N=N-CH=CH-. -N=CH- 
N=CH-, -N=CH-CH=N-, -NH-CO-CH=CH- oder -N=CH-CONH- (wobei sich in jedem Fall ein Stickstoffatom an 
der 6~Stellung des Chinazolinrings befindet) bilden und der so erzeugte 5-oder 6-gliedrige Ring gegebenenfalls 
einen Oder zwei Substituenten tragen kann, wobei jeder Substituent an einem verfugbaren Stickstoflatom aus 
(1-4C)Alkyl-, (3-4C)Alkenyh (3^C)Alkinyl-, Halogen-(1-4C)alkyh Hydroxy-(1-4C)alkyk (2-4C)Aikanoyloxy- 
(1-4C)alkyl-, (1-4C)Alkoxy-(1-4C)alkyl-, Cyano-(1-4C)alkyl-, Amino-(1-4C)alkyl-, (1-4C)Alkylamino-(1-4C)alkyl- 
und Di-[(1-4C)alkyl]amino-(1-4C)alkylresten ausgewahlt ist und jecfer Substituent an einem verfugbaren Kohlen- 
stoffatom aus Halogenatomen, Amino-, Hydroxygruppen, Carbamoylresten, Cyanogruppen. (1-4C)Alkyh (2-4C) 
Alkenyl-. (2-4C)Alkinyl-, (1-4C)Alkoxy-, (1-4C)Aikylthio-, (1-4C)AlkylsulfonyK <1-4C)Alkylsulfonyl-, (1-4C)Alky- 
lamino-, Di-[(1-4C)alkylJamino-. (2-4C)Alkanoyl-, N-(1 -4C)Alkylcarbamoyl-, N,N-Di[(1-4C)alkyllcaroamoyh Halo- 
gen^ 1-4C)alkyl-. Hydroxy-(1-4C)alkyl-, (2-4C)Alkanoyloxy-( -4C)alkyl-. (1-4C)Alkoxy-(1-4C)alkyl-, Cyano-(1-4C) 
alkyh Amino-(1-4C)alkyl-, (1-4C)Alkylamino-(1-4C)alkyl- und 
Di-((1-4C)alkyl]amino-(l-4C)alkylresten ausgewahlt ist; und 

m die ganze Zahl 1 , 2 Oder 3 ist, und jeder Rest R 3 unabhangig ein Wasserstoff-, Halogenatom, eine Trifluormethyl-, 
Hydroxy-, Amino-, Nitro-. Cyanogruppe, ein (1-4C)Alkyl-, (1-4C)Alkoxy-, (1-4C)Alkylamino-, Di-{(1-4C)alkylJamino- 
oder (2-4C)Alkanoylaminorest ist; 
oder eh pharmazeutisch vertragliches Salz davon. 

Tricyclisches Derivat der Formel I, wie in Anspruch 1 beansprucht, wobei der 6,6,5-tricyclische Ring, definiert durch 
die Verknupfung der Reste R 1 und R 2 , aus 3H-lmidazof4,5-g]chinazolin-8-yl-, Oxazoio^.S-glchinazolin-e-yl-, Thia- 
zolo[4,5-gJchinazolin-8-yl-, 3H-{1,2,3]Triazolo[4,5-g]chinazolin-8-yl-, 1H-Pyrazolo[3,4-g]chinazolin-8-yl-, 6H-Pyr- 
rolo(2,3-g)chinazolin-4-yl-, 2-Oxo-1 ^-dihydro-SH-imtdaz^.S-gJchinazolin-e-yl-. 2-Oxo-1 ,2-dihydrooxazolo[4,5-g] 
chinazolin-8-yl-, 2-Oxo-1,2-dihydrothiazolo[4,5-glchinazolin-8-yl- und 3-Oxo-2,3-dihydro-1H-pyrazolo(3,4-g]chi- 
nazolin-8-ylresten ausgewahlt ist, und der 5-gliedrige Ring, der R 1 und R 2 enthalt, gegebenenfalls einen oder zwei 
Substituenten tragen kann, wobei jeder Substituent an einem verfugbaren Stickstoffatom aus Methyl-, Ethyl-. Pro- 
pyl-, Ally!-. Prop-2-inyh 2,2,2-Trifluorethyl-, 2-Hydroxyethyl-, 3-Hydroxypropyl-, 2-Acetoxyethyl-, 2-Methoxyethyh 
3-Methoxypropyl-, Cyanomethyl-, 2-Cyanoethyl-, 2-Aminoethyl-, 2-Methylaminoethyl- und 2-Dimethylaminoethyl- 
gruppen ausgewahlt ist, und jeder Substituent an einem verfugbaren Kohlenstoffatom aus Fluor-, Chloratomen, 
Amino-, Carbamoyl-, Cyano-, Methyl-, Ethyl-, Propyl-, Vinyl-, Allyl-, Ethinyl-, Prop-2-inyl-, Methoxy-, Ethoxy-, Pro- 
poxy-, Methylthk)-, Methylsulfinyh Methylsulfonyl-, Methylamino-, Dimethylamino-, Acetyl-, N-Methylcarbamoyl-, 
N.N-Dimethylcarbamoyl-, Fluormethyl-. Difluormethyl-, Trifluormethyl-, 2,2,2-Trifluorethyl-, Hydroxymethyh 2-Hy- 
droxyethyl-, Acetoxymethyl-, 2-Acetoxyethy!-, Methoxymethyh 2-Methoxy ethyl-, Cyanomethyl-, 2-Cyanoethyl-. 
Aminomethyl-, 2-Aminoethyl-, Melhylaminomethyl-, 2-Methylaminoethyl-, Dimethytaminomethyl- und 2-Dimethyl- 
aminoethylgruppen ausgewahlt ist; und m die ganze Zahl 1 , 2 oder 3 bedeutet, und jeder Rest R 3 unabhangig ein 
Wasserstoff-, Fluor-, Chlor-. Bromatom, eine Trifluormethyl-, Hydroxy-, Amino-, Nitro-, Cyano-, Methyl-, Ethyl-, 
Methoxy-, Methylamino-, Dimethylamino- oder Acetamidogruppe ist; 
oder ein pharmazeutisch vertragliches Salz davon. 

Tricyclisches Derivat der Formel I, wie in Anspruch 1 beansprucht, wobei der 6,6,6-tricyclische Ring, definiert durch 
die Verknupfung der Reste R 1 und R 2 aus Pyrido[2,3-g]chinazolin-4-yl-, Pyrimidinot^S-gJcinnolin-Q-yl-, Pyrimidino 
[4,5-g]chinazolin-4-yl-, Pyrazino[2,3-gJchinazolin-4-yl-, 7-Oxo-6,7-dihydropyrido[2,3-g]chinazolin-4-yl- und 
8-0x0-8, 9-dihydropyrazino(2,3-g]chinazolin-4-ylresten ausgewahlt ist, und der 6-gliedrige Ring, der R 1 und R 2 
enthalt, gegebenenfalls einen oder zwei Substituenten tragen kann, 

wobei jeder Substituent an einem verfugbaren Stickstoffatom aus Methyl-, Ethyl- und Propyigruppen ausgewahlt 
ist, und jeder Substituent an einem verfugbaren Kohlenstoffatom aus Fluor-, Chloratomen, Hydroxy-, Carbamoyl-, 
Cyano-, Methyl-, Methoxy-, Ethoxy-, N-Methylcarbamoyl-, N.N-Dimethylcarbamoyl-, Trifluormethyl- und 
2,2,2-Trtfluorethylgruppen ausgewahlt ist; und m die ganze Zahl 1 oder 2 bedeutet, und jeder Rest R 3 unabhangig 
ein Wasserstoff-, Fluor-, Chlor-, Bromatom, eine Trifluormethyl-, Nitro-, Cyano-, Methyl- oder Ethylgruppe ist; 
oder ein pharmazeutisch vertragliches Salz davon. 

Tricyclisches Derivat der Formel I, wie in Anspruch 1 beansprucht, wobei der 6,6,5-tricyclische Ring, definiert durch 
die Verknupfung der Reste R 1 und R 2 , aus 3-Methyl-3H-imidazo(4,5-g]chinazolin-8-yl-, 
3-Methyl-3H-[1 ^^Jtriazol^.S-gjchinazolin-e-yl- und 

3-Methyl-2-oxo-1.2-dihydro-3H-imidazo[4,5-g)chinazolin-8-ylresten ausgewahlt ist; und 
(R 3 ) m eine 3'-Methylgruppe, ein 3 , -Chioratom oder ein ^-ChloM-fluorrest ist; 
oder ein pharmazeutisch vertragliches Salz davon. 
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5. Tricyclisches Derivat der Formel I, wie in Anspruch 1 beansprucht, wobei der 6,6,5-tricyclische Ring, definiert durch 
die VerknOpfung der Reste R 1 und R 2 aus 3-Methyh3H-imida2o{4,5-g]china2olin-8-yl-, 

3-Methyl-2-oxc~1 ,2^ihydro-3H-imida2o|4,5-g]china2olin-8-yl- und 
3-Methyl-2-trifluormethyl-3H-imidazo[4,5-g]chinazolin-8-ylresten ausgewahlt ist; und 
5 (R3) m eine 3'-Methylgruppe. ein 3 , -Chloratom Oder ein S'-ChloM'-fluorrest ist; 

oder ein pharmazeutisch vertragliches Salz davon. 

6. Tricyclisches Derivat der Formel I, wie in Anspruch 1 beansprucht, wobei der 6,6,6-tricyclische Ring, definiert durch 
die VerknOpfung der Reste R 1 und R 2 , aus 7,8-Dimethylpyrazinc{2,3~g]chinazolin-^yl- und 

io 7-Hydroxy-9n7iemyl-8K)xo^,9KJihydropyrazino{2 ( 3^]chinazc^in-4-ylresten ausgewahlt ist; und 

{PP) m eine 3-Methylgruppe. ein 3'-Chloratom Oder ein 3'-ChloM'-f!uorrest ist; 
oder ein pharmazeutisch vertragliches Salz davon. 

7. Tricyclisches Derivat der Formel I, wie in Anspruch 1 beansprucht, ausgewahlt aus: 
'5 3-Methyl^-(3 i -memylanilino)-3H-imidazol4 1 5-g]chinazolin, 

3- Methy l^-(3^e%lanilino)- 1 ,2<lihydro^^^ 
und 8-(3'-<^lw^'-fluoranilino)-3-methyl-2^ 

oder einem pharmazeutisch vertraglichen Salz davon. 

20 8. Tricyclisches Derivat der Formel I, wie in Anspruch 1 beansprucht, ausgewahlt aus: 

4- (3'-Chlor-4'-fluoranilino)-7, 8-dimethylpyrazinof2,3-g]chinazolin und 
4-(3 , -Chlor^fluoranilino)-7^ydroxy-9^ 

oder etnem pharmazeutisch vertraglichen Salz davon. 

25 a Verf ahren zur Herstellung eines tricyclischen Derivats der Formel I oder eines pharmazeutisch vertraglichen Salzes 
davon, wie in Anspruch 1 beansprucht, das umfaftt: 

(a) die Reaktion eines Chinazolins der Formel II 

30 

Z 



35 




40 

wobei Z eine Abgangsgruppe ist, mit einem Aniltn der Formel III 



45 




III 



(b) zur Herstellung jener gegebenenfalls substituierten Verbindungen der Formel I, wobei R1 und R 2 zusam- 
men einen Rest der Formel -N=CH-NH- oder -NH-CONH- bilden, die Cyclisierung einer Verbindung der For- 
mel l f wobei R 1 eine Aminogruppe ist und R 2 eine Aminogruppe, ein (1-4C)Alkylamino-, (3-4C)Alkenylamino-, 
(3-4C)Alkinylamino- oder ein substituierter (1-4C)Alkylaminorest ist, mit einer geeigneten Carbonsaure. einem 
Amid einer Carbonsaure, einem Hamstoff oder einem Carbonat; 

(c) zur Herstellung jener gegebenenfalls substituierten Verbindungen der Formel I, wobeiR 1 und R 2 zusammen 
einen Rest der Formel -N=N-NH- bilden, die Diazotierung und Cyclisierung einer Verbindung der Formel I 
wobei R 1 eine Aminogruppe ist und R 2 erne Aminogruppe, ein (1 -4C)Alkylamino-. {3-4C)Alkenylamino-, (3-4C) 
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Alkinylamino- oder ein substituierter (1-4C)Alkylaminorest ist; 

(d) zur Herstellung jener gegebenenfalls substHuierten Verbindungen der Forme) I, wobei R 1 und R 2 zusam- 
men einen Rest der Formel -N=CH-CH=N- bikten, die Cyclisierung einer Verbindung der Formel I. wobei R 1 
eine Aminogruppe ist und R 2 eine Aminogruppe ist, mit einem geeigneten Diketon; 

(e) zur Herstellung jener gegebenenfalls substituierten Verbindungen der Formel I, wobei R 1 und R 2 zusam- 
men einen Rest der Formel -N=CH-CO-NH- bilden, die Cyclisierung einer Verbindung der Formel I, wobei R 1 
eine Aminogruppe ist und R 2 eine Aminogruppe, ein (l-ACJAIkybmino-, (3-4C)Alkenylamirto- ( (3-4C)Alkinyl- 
amino- oder ein substituierter ( 1 -4C)Alkylaminorest ist, mit einer geeigneten Dicarbonsaure oder einem Oiester 
davon; oder 

(f) zur Herstellung jener Verbindungen der Formel I, die einen (1 -4C)Alkylsulf inyl- oder (1-4C)Alkylsulfonyl- 
substituenten tragen, die Oxidation eines Chinazolinderivats der Formel I, das einen (1-4C)Alkytthiosubstitu- 
ententragt; 

und wenn ein pharmazeutisch vertragliches Salz eines tricyclischen Derivats der Formel I erforderlich ist, 
kann es unter Verwendung eines ublichen Vertahrens erhalten werden. 

10. Arzneimittel, das ein tricyclisches Derivat der Formel I oder ein pharmazeutisch vertragliches Salz davon umfaOt, 
wie in einem der AnsprOche 1 bis 8 beansprucht, zusammen mit einem pharmazeutisch vertraglichen Verdun- 
nungsmittel oder Trager. 

11. Verwendung eines tricyclischen Derivats der Formel I oder eines pharmazeutisch vertraglichen Safzes davon, wie 
in einem der AnsprOche 1 bis 8 beansprucht, bei der Herstellung eines Medikaments zur Verwendung bei der 
Erzeugung einer Antikrebswirkung in einem Warmbluter. 



Revendicatlons 

1. D6riv6 tricyclique de formule I 



ou R 1 et R 2 torment ensemble un groupe de formule «N=CH-NH-. -N=CHO-, -N=CH-S-, -N=N-NH-, -NH*N=CH-, 
-NH-CH=CH-, -NH-CO-NH-, -NH-COO-, -NH-CO-S-, -NH-NH-CO-, -N=CH-CH=CH-, -N=N-CH=CH-, -N=CH- 
N=CH-, -N=CH-CH=N-, -NH-CO-CHCH- ou -N=CH-CO-NH- (un atome cfazote etant situ6 dans chaque cas en 
position 6 du cycle quinazoline) et le cycle d 5 ou 6 chaTnons ainsi form6 peut dventuellement porter un ou deux 
substituants, un substituant quelconque sur un atome d'azote disponible 6tant choisi parmi alky le en C^, alcSnyle 
en C^, alcynyte en C^, halog^no-alkyle en C,^", hydroxyalfyle en C 1-4 , alcanoyloxy en C^-alkyle en C^, 
alcoxy en C^-alkyle en C,^, cyanoalkyle en C 1-4 , aminoalkyle en C 1-4 . alkylamino en C^-alkyle en C t-4 et di- 
[alkyle en C^Jaminoalkyle en C 1-4 , et un substituant quelconque sur un atome de carbone disponible 6tant choisi 
parmi halogdno. amino, hydroxyle, carbamoyle, cyano, alkyle en C H , alcdnyle en C 2 ^, alcynyle en C 2 ^, alcoxy 
en C,^, alkylthio en C M , alkylsulfinyle en C 1-4l alkylsulfonyle en C 1-4 , alkylamino en C^, di-{alkyle en C w ]amino, 
alcanoyie en C 2m4t N-alkyle en Cj ^-carbamoyle, N,N-di-[alkyle en C^Jcarbamoyle, halog6noalkyle en C^, hy- 
droxyalkyle en C 1-4 , alcanoyloxy en C 2-4 -alkyle en C,^, alcoxy en C 1-4 -alkyle en C 1-4 , cyanoalkyle en C 1h4 , ami- 
noalkyle en C,^, alkylamino en C^-alkyle en C lw4 et di-[alkyle en C^jaminoalkyle en C 1-4 ; et 
m est rentier 1 . 2 ou 3 et chaque R 3 est inddpendamment hydrog&ne. halog6no. trifluorom6thyle. hydroxyle. amino, 
nitro, cyano, alkyle en C^, alcoxy en C^, alkylamino en C^, di-[alkyle en C^J-aminoou alcanoylamino enC 2 ^ ; 
ou sel phanmaceutiquement acceptable de celui-ci. 
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2. Deriv6 tricyclique de formule I seton la revendication 1 ou le cycle tricyclique 6,6,5 defini par ta liaison des groupes 
R 1 et R 2 et choisi parmi 3H-irrtida2o(4,5-g]quinazolin-8-yle, oxazoto^.S-glquinazolin-e-yle, thlazoloJ4 ( 5-gJquina- 
zolin-8-yle, 3H-(1,2 l 3]tria2olol4 t 5-gJqujna2olin-8-yle, 1H-pyrazoto[3,4-g]quinazolin-8-yle, 6H-pyrroJo[2,3-g]quina- 
zolin-4-yle, 2-oxo-1 ( 2<Jihydro-3H-imidazoJ4,5-g]quina20lin-8-ylG, 2-oxo-1 ,2-dihydrooxazolo(4,5-glquinazolin- 
8-yle, 2-oxo1,2<Jihydrothia2olo[4,5-g]quina2olin-8-yle et 3^xo-2,3^ihydro«1H-pyra2olo(3 f 4-g]quinazolin-8-yle l 
et le cycle a 5 chairions comprenant R 1 et R 2 peut eventuellement porter un ou deux substituants, un substituant 
quelconque sur un atome d'azote disponible 6tant choisi parmi methyle, ethyle, propyle, allyle, prop-2-ynyle, 
2,2,2-trifluoroethyle, 2-hydroxyethyle, 3-hydroxypropyle, 2-ac6toxyethyle, 2-methoxy$thyle, 3-methoxypropyle, 
cyanom6thyle, 2-cyano6thyle, 2-aminoethyle, 2-methylaminoethyle et 2-dim6thytemino$thyte, et un substituant 
quelconque sur un atome de carbone disponible etant choisi parmi fluoro, chloro, amino, carbamoyte, cyano, 
methyle, dthyle, propyle, vinyle, allyle, 6thynyle, prop-2-ynyle, m6thoxy, 6thoxy, propoxy, m6thylthio, melhylsulfi- 
nyfe, mSthylsulfonyle, mSthylamino, dim6thylamino, acetyle, N-m6thylcarbamoyle, N,N-dim6thylcarbamoyle, fluo- 
romelhyle, difluoromethyle, trifluoromethyle, 2,2,2-trifluoro£thyle. hydroxymethyle, 2-tiydroxyethyle, ac6toxym6- 
thyle, 2-ac6toxy6thyle, m6thoxym6thyle, 2-m6thoxy$thyie, cyanomelhyle, 2-cyano&hyle, aminom6thyle, 2-ami- 
noelhyle, methylaminomethyle, 2-methylaminoethyle, dimethylaminom&hyle et 2-dim6thylaminoethyle ; et m est 
rentier 1 , 2 ou 3 et chaque R 3 est independamment hydrogdne, fluoro, chloro, bromo, trifluoromethyle, hydroxyle, 
amino, nitro, cyano, m6thyle, 6thyle, m6thoxy, m6thylamino, dimdthylamino ou acetamido ; 

ou sal pharmaceutiquement acceptable de celui-cL 

3. D6riv6 tricyclique de formule I selon la revendication 1 , ou le cycle tricyclique 6,6,6 d6fini par la liaison des groupes 
R 1 et R 2 est choisi parmi pyrido[2,3-g]quinazolin~4-yle. pyrimidino[4,5-g]cinnolin-9-yle, pyrimidino[4,5-g]quinazo- 
lin-4-yle, pyrazino[2,3-g]quinazolin-4-yle, 7-oxo-6,7-dihydropyrido[2,3*g]quinazolin-4-yle et 8-oxo-8,9-dihydropy- 
razino[2,3-gJquinazolin-4-yle, 

et le cycle a 6 chaTnons comprenant R 1 et R 2 peut eventuellement porter un ou deux substituants, un substituant 
quelconque sur un atome d'azote disponible etant choisi parmi m6thyle, 6thyle et propyle, et un substituant quel- 
conque sur un atome de carbone disponible etant choisi parmi fluoro, chloro, hydroxyle, carbamoyle, cyano, m6- 
thyle. m6thoxy, 6thoxy, N-m6thylcarbamoyle, N, N-dimdthylcarbamoyle, trifluoromdthyle et 2.2,2-trifluoro6thyle; et 
m est rentier 1 ou 2 et chaque R 3 est independamment hydrogene, fluoro, chloro, bromo, trifluoromethyle, nrtro. 
cyano, methyle ou ethyle; 

ou sel pharmaceutiquement acceptable de celui-ci. 

Ddrive tricyclique de formule I seton la revendication 1 ou le cycle tricyclique 6,6,5 defini par la liaison des groupes 
R 1 et R 2 est choisi parmi 3-mdthyl-3H-imidazoI4,5-g]quinazolin-8-yle, 3-mSthyl-3H-(1 ,2,3 Jtriazoto^S-gJquinazo- 
lin-8-yle et 3-methyl-2-oxo-1,2-dihydro-3H-imidazo(4,5-gJquinazolin-B-yle; et (RP) m est 3'-m6thyle, 3'-chloroou 3'- 
chforo-4'-fluoro ; 

ou sel pharmaceutiquement acceptable de celui-ci; 

Derive tricyclique de formule I selon la revendication 1 , ou le cycle tricyclique 6.6,5 d6fini par la liaison des groupes 
R 1 et R 2 est choisi parmi 3-methyl-3H-imidazo[4,5-g]quinazolin-8-yie l 3 -methyl-2-oxo-1,2-dihydro-3H-imidazo 
|4,5-g]quinazolin-8-yle et 3-m6thyl-2-trifluorom6thyl-3H-imkJazo-{4 ( 5-g)quinazolin-8-yle ; et (R 3 ) ro est tf-methyle, 
S'-chloro ou 3'-chlore-4Mluoro ; 
ou sel pharmaceutiquement acceptable de celui-cL 

6. Derive tricyclique de formule I selon la revendication 1 ou le cycle tricyclique 6,6,6 dtfini par la liaison des groupes 
R 1 et R 2 est choisi parmi 7,8-dimethytpyrazino(2 l 3-glquinazolin-4-yle et 7-hydroxy-9-m&hyl-8-oxo-8,9-dihydropy- 
razino[2,3-g]quinazolin-4-yle ; et (F(*) m est 3'-methyle. 3 , -chloro ou 3 , -chtoro-4'-fluoro ; 
ou sel pharmaceutiquement acceptable de celui-ci. 

D6riv6 tricyclique de formule I selon la revendication 1, choisi parmi : 

la 3-methyl^^3 , -methylanilino)-3H.imidazo(4,5-g]quinazoline, la S-methyl-e^S'-methylanilinoJ-l^-dihydro-SH- 
imidazoJ4,5-g]quinazolin-2-one ou la S-P'-^toro-^-fluoroanilinoJ-S -m6thyl-2-trifluorom6thyl-3H-imidazo[4,5-g] 
quinazoline ; 

ou sel pharmaceutiquement acceptable de celuhci. 
Derive tricyclique de formule I selon la revendication 1, choisi parmi : 

la 4-(3 , -chloro-4 , -fluoroanilino)-7,8-dimethylpyrazino[2,3-g]quinazoline ou la 4-(3 , -chloro-4 , -fluoroanilino)-7-hy- 
droxy-9-m6thyl-8-oxo-8,9-dihydropyrazino(2 1 3-glquinazoline ; 
ou sel pharmaceutiquement acceptable de celui-ci. 
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9. Precede pour la preparation (fun cterive tricyclique de formula I, ou <f un sal pharmaceutiquement acceptable de 
celui-ci. selon la revendication 1, qui comprend: 

(a) la reaction d'une qutnazoline de formula II 

5 



z 



10 




II 



is 

ou Z est un groupe deplacable, avec una aniline de formute III 
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(b) pour la production des composes eventuellement substitues de formute I ou R 1 et R 2 forment ensemble 
un groupe de formule -N=CH-NH- ou -NH-CONH-, (a cyclisation d'un compose de formula I ou R 1 est amino 
et R 2 est amino, alkylamino en C^, atcenylamino en C^, alcynylamino en ou un alkylamino en 
substitue avec un acide carboxy lique approprie, un amide d'un acide carboxylique, une uree ou un carbonate ; 
30 (c) pour la production des composes eventuellement substitues de formule I ou R 1 et R 2 forment ensemble 

un groupe de formule -N=N-NH-, la diazotation et la cyclisation d'un compose de formule I ou R 1 est amino 
et R 2 est amino, alkylamino en C,^, alcenylamino en C^. alcynylamino en ou un alkylamino en C,^, 
substitue ; 

(d) pour la production des composes eventuellement substitues de formule I ou R 1 et R 2 forment ensemble 
35 un groupe de formule -N=CH-CH=N-, la cyclisation d'un compose de formule I ou R 1 est amino et R 2 est amino 

avec une dicetone appropriee ; 

(e) pour la production des composes eventuellement substitues de formule I ou R 1 et R 2 forment ensemble 
un groupe de formule -N=CH-CO-NH-, la cyclisation d'un compose de formule I ou R 1 est amino et R 2 est 
amino, alkylamino en C 1 ^, atcenylamino en C34, alcynylamino en ou un alkylamino en C 1a4 substitue 

40 avec un acide dicarboxylique approprie ou un diester de cetui-ci ; ou 

(f) pour la production des composes de formule I qui portent un substituant alkylsulfinyle en G,^ ou alkylsul- 
fonyfe en C,^, roxydation d'un derive de quinazoline de formule I qui porta un substituant alkylthio en C,^ ; 

et quand un sel pharmaceutiquement acceptable d'un derive tricyclique de formule I est necessaire. il peut 
45 gtre obtenu au moyen d'un protocole conventionnel. 

10. Composition pharmaceutique qui comprend un derive tricyclique de formule I, ou un sel pharmaceutiquement 
acceptable de celui-ci, selon rune quelconque des revendications 1 a. 8 en association avec un diluant ou support 
pharmaceutiquement acceptable. 

so 

11. Utilisation d'un derive tricyclique de formule I, ou d'un sel pharmaceutiquement acceptable de celui-ci, selon I'une 
quelconque des revendications 1 & 8 dans la fabrication d'un medicament destine a. etre utilise dans la production 
d'un effet anticancereux chez un animal £ sang chaud. 

55 
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